Cell density-dependent regulation of albumin synthesis and DNA synthesis in rat hepatocytes by hepatocyte growth factor.
Hepatocyte growth factor (HGF), a potent mitogen for mature hepatocytes, has been considered to act as a hepatotropic factor for liver regeneration. We examined the effect of HGF on albumin synthesis and DNA synthesis of adult rat hepatocytes cultured at various cell densities. HGF stimulated albumin synthesis of hepatocytes by 40-60% when they were cultured at higher cell densities such that there was tight cell-cell contact. But at lower cell densities HGF failed to stimulate albumin synthesis. In contrast, the stimulatory effect of HGF on DNA synthesis of hepatocytes was more potent at lower than at higher cell densities: HGF did not stimulate DNA synthesis of hepatocytes cultured at confluent cell density. Thus, HGF seems to stimulate both albumin synthesis and DNA synthesis of hepatocytes, in a reciprocal relationship depending on cell density. When the effects of various cytokines were examined, epidermal growth factor, transforming growth factor-alpha, and acidic fibroblast growth factor also stimulated albumin synthesis by 20-30%. However, transforming growth factor-beta 1, basic fibroblast growth factor, and interleukin-1 beta had no effect on albumin synthesis, while interleukin-6 inhibited it by 42%. Thus HGF was the most potent in stimulating albumin synthesis in these cytokines. Since HGF is markedly increased in the liver or plasma following various liver insults, HGF may be involved in liver regeneration through the potential to stimulate both cell growth and liver-specific functions such as albumin synthesis in a cell density-dependent manner.